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https://phys.libretexts.org/Courses/University_of_California_Davis/UCD%3A_Physics_9C__Electricity_and_Magnetism/1%3A_Electrostatic_Fields/1.8%3A_Method_of Images



Image Charge
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A Clever Trick

The equivalence of these two fields provides us with an opportunity to use a clever trick for analyzing physical situations involving electric charges near flat

conductors. For a point charge, this trick involves introducing an imaginary /mage charge reflected across the conducting surface, and using that charge to derive
the actual field outside the conductor surface.

| Alert

It can't be stressed enough that this trick does not involve introducing an actual physical charge, any more than constructing a gaussian surface involved

constructing an actual physical surface. These are techniques for performing calculations, and one should always keep in mind what the actual physical
circumstances are.



.....
L G

......

()

https://curve.carleton.ca/system/files/etd/814bd173-bafd-4040-a118-f1f5878b5ccd/etd_pdf/7411adb2a23f372a5bad2298c211cfba/pizzi-simulationofgasdetectorsusingramostheorem.pdf
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sTGC
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Figure 4.1: (a) Side view through an sTGC quadruplet. Shown is a muon passing
through the four layers, from left to right. In reality cathodes are continuous
with pad/strip segmentation occurring in the cathode board, segmentation in
picture is for illustrative purpose only and is not to scale. (b) Top-down view
of sSTGC quadruplet with muon originating from IP. Shown are the individual
wires that make up the wire layer, not to scale.



Track reconstruction
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Gas

Properties of several gases used in proportional counters (from different sources,
see the bibliography for this section) . Energy loss and ion pairs per unit length are given
art atmospheric pressure for minimum jionizing particles

Table 1

Gas z A S Eox Ejs I I, W3 dE/dx Ny, nT
(g/cm?) eVv) (MeV/g cm—32) (keV/cm) Ci.p-/am) @ | (i-p-/cm) &)

11> 2 2 8.38 < 105 |10.8 |15.9 | 15.4 37 4.03 0.34 5.2 o.2
He 2 a 1.66 < 10~~ {19.8 |24.5 | za.6 ax 1.94 0.32 5.9 7.8
N2 14 28 1.17 = 1073 8.1 |16.7 } i5.5 35 1.68 1.96 (10) 56
O2 16 32 1.33 < 10~ °3 7.9 12.8 12.2 31 1.69 2.26 22 73
Ne i0 20.2 | 8.39 =< 10~“ }16.6 |21.5 | 21.6 36 1.68 1.41 1z 39
AT i8 39.9 1.66 < 10— 3 11.6 15.7 15.8 26 1.47 2.44 29 .4 o4g
Xr 36 85.8 | 3.49 < 10”2 j10.0 {13.9 | 1a.0 24 i.32 4.60 22> 192
X s4 131.3 { 5.49 > 102 8.4 {12.1112.1 22 1.23 6.76 aa 307
o> 22 aa 1.86 =< 10~ 3 s.2 liz.7 | 13.7 33 1.62 3.01 (34) o1
ai. 10 16 6.70 =< 10— “ i5.2 {13.1 28 2.21 1.48 16 53
Cully o 34 s8 2.42 = 10™32 10.6 | 10.8 23 1.86 4.s50 46> 193

a)d i.p. = ion pairs



Gas Choices
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Getting the right mixture
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Getting the right mixture
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sTGC Operations Reequipments

* Anode (HV): 50 um gold-plated tungsten wires held at a potential of
~2900V

* Working gas: n-Pentane+C0O2=45:55% by volume
e Supply pressure 2 mbar above atm
* Flow about 50 cc/min
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STAR Forward Upgrade

Forward Silicon Tracker (FST)

/" silicon mini-strip detector

Small-strip Thin Gap
Chambers (sTGC)

~ Event Plane Detector
~ Used for triggering

~ Electromagnetic &
Hadronic Calorimetry

Coverage:
2.5<1n<4.0

N

13



= f.‘v/f ¥
PV sl

r &
~F
£

=
e
&
Q
V) |
V) |
< |
-
O
)
O
Q
)
D
O
@
O
_I
(Vp)






Protecting the chambers form over pressure
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(Gas System
1 | _ n-Pentane

* n-pentane isomer formula
C5H12

- \'\‘L‘;‘\g\;}\\v\ * |s a highly flammable liquid and
/ 'jﬁ_ﬁﬁﬂ\ vapor
e * Boiling point of pentane is 97°F
) (36°C)

* Density of pentane is 0.626 g/ml
 The pentane vapor is heavier
than air
* |t sinks if released to

atmosphere
* Explosive limits of pentane by
volume in air: 1.4-7.8%
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Safety System
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1| Normal status
Interlocks
Fire/Heat Detection
2| Heatin gas cabinet X X X X
3] Heat in electronic cabinet X X X X
Pentane Gas Leak Detection
4] 15% of LEL in pentane sniffer 1 - Gas cabinet X X X X
5] 15% of LEL in pentane sniffer 1 - Flow meters X X X X
6] 15% of LEL in pentane sniffer 1- sTGC chambers X X X X
7] 15% of LEL in pentane sniffer 2 - Gas cabinet X X X X
8] 15% of LEL In pentane sniffer 2 - Flow meters X X X X
9] 15% of LEL in pentane sniffer 2 - sSTGC chambers X X X X
10] Pentane sniffer 1 malfunction w/5 min delay X X X X
11] Pentane sniffer 2 malfunction w/5 min delay X X X X
Gas mixing and Delivery
12| Liquid pentane present after mixing X X X X
13] Supply line heat tap -LOW/HIGH X X X X
14] Vent line heat tap -LOW/HIGH X X X X
Pressure
15] sTGC Supply over pressure (PT5) X X X X
STAR global interlock (SGIS)
16] From SGIS Appropriate action to be determined, not implemented for Run21
17| To SGIS Appropriate action to be determined, not implemented for Run21

State Table
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Safety Sensors

_vent
_____________________________________________________________ Gas cabinet _ e
co,Purge @ O < Electronics rack heat sensor
Gas Flow i
. Controller ! O
! SV1 NO . ‘
| N X ) L X Jam
. . ow
: CEM ]—[ Cooler }W C 1 3 !
% SV3 ﬂ. Heating Tap (_meters ® sTGC
! SV2 :
| NC NC CO, + Pentane e 12
Liquid Flow
CO @, Controller
[ Liquid ]
n-Pentane Detector
i 1 2 i
SV - Solenoid valves Pentane Sniffer,
NC — Normally closed 1 & 2 are independent monitoring @ Thermocouple

NO - Norma”y Open . Pressure transmitter |:| L|qU|d deteCtOF 20

. Heat sensor




INPUT INPUT INPUT INPUT INPUT INPUT

m @ A”en-B’adley uou P 9

5069-L320ERS2
1 ok I NETA W NET A2 k . sm ms 5069-1868 5069-188S 5069-1868 5069-! uu

® FORCE Mso C unkar  EUNKA2

STGC-GDLOGIX
130.199.60.131

: "I’ EtherNet/IP”
AN ¢y

/ \
=4
= |

|




PLC — Ladder Diagram
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PLC - Controls
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PLC - Controls
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HW

e Sketch a diagram for 10 mbar overpressure protector?

* A point charge g located near infinite grounded conducting plate,
what are the
* E(r)
* V(r)
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